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Abstract

Using subcritical water (temperature and pressure of higher than 100 °C Received: 28 September 2023
and 1 atm) polarity of water changes into the organic solvents which that Accepted: 29 January 2024
can be easily used in extraction of the valuable components from Page Number: 118-130

the plant sources. In the present study, simulation of the operation
conditions for saponin extraction from the Chubak and using subcritical
water was accomplished. Results indicated that by placing the of
autoclove in the oven adjusted at temperatures of 120, 140, 160, 180 and
200 °C, after 120 min the international temperastures of the water inside
the autoclove were 107, 124, 144, 161 and 178 °C, respectively. Saponin
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extraction was done using water at 130 °C and 120 min and the result Keywords:
indicated that the water inside of autoclove had temperature of 116 °C, Chubak,

which that was in subcritical state. The result revealed that lipid content Green Extraction,
of Chubak was 3% (W/W). Furthermore, extraction results indicated that Saponin,

the foaming height and emulsification capacity of the extracted sample Simulation,
using subcritical water were 2.7 and 1.5 folds higher than those of Subcritical Water

the extracted sample using water.
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Figure 1. (a) Hydrothermal Autoclave (including two cylindrical chambers (b) Overall schematic.

1. Emulsification Test

2. Poly Ethylene Terephthalate (PET)
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Table 1. Coefficients and constants to solve and
model the system.

Teflon Steel
Chamber Chamber
Density (kg/m?®) 2200 7800
Specific heat capacity
1003 500
(V/Kg.K)
Conduction heat transfer

coefficient (W/m.K) 215 15
Poisson's ratio 0.46 =
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1. Finite Element Method
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Table 2. The minimum required time to achieve subcritical conditions inside the autoclave based on applied external temperature.

External temperature (°C)

The minimum required time to achieve subcritical

conditions (min)

120 100
140 75
160 64
180 56
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Figure 3. Minimum required time to achieve subcritical conditions inside the autoclave based on applied external temperature.
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Table 3. Inside temperature of Subcritical water after 120 minutes based on applied external temperature.

External temperature (°C)

Subcritical water temperature inside the autoclave (°C)

120 107
140 124
160 144
180 161
200 178
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Figure 4. Inside temperature of Subcritical water after 120 minutes based on applied external temperature.
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Figure 5. Extracted saponin samples (Sample 1: Maceration
method and sample 2: Subcritical water method).
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Figure 5. Networking with different sizes ((a), the lowest number
of nodes, (c) the highest number of nodes).
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Figure 6. Foaming ability test and foam height of the extracted saponin (Sample 1: Maceration method and sample
2: Subcritical water method).
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Figure 7. Emulsification capacity test (Sample 1: Maceration method and sample 2: Subcritical water method).
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